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ABSTRACT 

PROBLEM TO BE SOLVED: To provide an electrooptical device capable of 
preventing deterioration in frequency characteristics caused by a high 
power external switch that is connected to opposing electrodes, and 
reduction in the number of gradations. 

SOLUTION: The device has a plurality of source signal lines, gate signal 
lines, power source supplying lines, power control lines and pixels. The 
pixels have switching TFTs, EL driving TFTs, power supply control TFTs and 
EL elements. The power supply control TFTs control the potential difference 
between cathode and anode electrodes of the EL elements. 
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-T >g©@iSit©l?§l©TFT 1 0 5rf*>lZtt2>. S 
ft. I2y-hll?i IllsI!Sl0 3bf:ckoTi2 

y-h«*»ciata*?an. ss2y-Ms «ci io 
icy- ng^»«*nTt»4, i 5-f >@©i®j}i©?g 

3©TFT 1 0 7fr*>\Zt&Z>. 
[0 0 5 0] -5-L-T. V-Xd^flMM&imSS 1 0 2*6 
V-Xi^iS 1~S xlCA7j£tl-5 1 h@©fy 
*JU{I^\ 11CTFT 1 0 5^LTf 2CTF 
T 1 0 6 ©y— hmHiCATjStl^. 7i*5*BJi^a:(-j3 
V»T, ry?;H^ *5fl©TFTl 0 5^LTI 
20TFT 1 0 6©y- h«StCA^$tl -5d«tSr. 

[0 0 5 1] y*>>?)immt. roj *ft« r i j ©wig 20 
£*rLT*tK roj £ nj ©^s^m^tt. — * 

OTFT106H, 5*s?*;MB*M«*rr* ro j 

r 1 J ©tif$8fC«fc-r> T, 7 -5. 

[0052] ^2fflTFT10 6*^7©£#. 
&Wt V i ©HJI «, O L E D 1 0 8 ©BJ|MWi»C-5-7L & 
n*V». ^©iiS*. OLED 1 0 8ttf83£L&l^. 

[0 0 5 3] S2OTFT10 6^>Otf, Sg3© 
TFT1 0 7li^>l;&^Tl-^©T. OLED108 

<z>mmmm\zmmm!&mv \ ©«EEa«-5*.sn*. * 30 

©£gm. OLED10 8tt^)tT?>. 
[0 0 5 4] fcis. *%aj©^?tg^«. 
£, OL EDO»lSltitO««)tE)J«#IC- 5£©ffitC 
&fztlT^Z>. LT, tilftlgg^, OLED©*f|6] 
«&t©F B 1©ttJEEtt. iS^«S(C«jli^«©«EE7>^ 
K.^n?>t> OL EDfCJB/W T'XWttEE^EPlaSn-S 

[0 0 5 5] C©<to»C. 1 7-f ^©BSsfttcy^.H' 

m-st^A^nst. ol ed 1 0 ST^fg^-r&^Lft 

U*#«RSn. 1 5-f >B©H*f4a**ff5. H 40 

lfvhlOfy^ JPffi^iamicA^^nftCli-C 
Ba^-r^^^^T r 1 <hll?^. 

[0056] ^tc^iy-hm^G i©as?^yr 
•at. S2y-n§tc l^atRsnfctKSi©**. 
»iy-h«§«SG2#ii«$n > miy-bm^m 

G 2 (cy- h«S*tgS5E2nT^-5 2 9< >S©Bi^© 
S1OTFT105 *<:*>fCfc0, 2y-(>S(Omm 

icy— x«#»s i ~s x*»6 i try he ©ys^ju 
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R$n. 2 >B©H*IC*50»T*w»MT r 1 tfi 

[0057] *uth«c. 3»o£T©ssiy-hflr* 

«G 3 - G y RtfJB 2 y- h ff^^C 3 ~ C y AURlCiB 

f^n, ±x©7-r >©isigjc*3UT. ratc^^ssra 

T r 1 «$ns. >ffl«SfWBI»Sn5 

sfifCl hB©y> J ^JUm^**A^$tl 5tT?©» 
FbI**. «£&*8BPi3T a 1 

[0 0 5 8] 1 fcfy HOf^i'MWtTO 

iS^lcA^$tl-5H(r. «t^AS<i:*€rji*»ir^T a 1 

*^7-rawic. hhi'm&i t*'>- ha©yy^;i/ii-^ 

©A^JtMfTbT. »2y-hfflMt«MHHi|nH»l 0 3b 

ntl^ 1 7-f >IOItfflI30TFT 1 0 7^, * 
7\Zti.Z> . ctct, tiSi^CDfE^OLEDlO 

8<7>mmn®iz-5-z.z>tifjL<t£ i7-r>a©i^ 

[0 0 5 9] ■Xtf*»efrfcttt»»M*?l£ESJIini!T 
diff*. l 5-f >S©Bf*tc*j^T. JB2y-hfl|# 
1 ©a^*^7T«.<i:|5lB#{C^^T r 1 #t£ 

[0 0 6 0] ^LT^2y-MlfSlC i©a#w<i&7 
L/ctSOKlT. ^{C^2y-hff^C2©a^ 

^73ti. ^2 y- hi^c 2 css^nxi^ 2 

7^>l©i$Ol3©TFTl 0 7^, 5j-7tCft£. 
tit, 2 5f>§ ©Ii©^3©TFTl 0 7^ 
^fCfi-g). «fct>T\ «£tfti&lft<2>«EE#<0 LED 10 

8<DwmnMiz-5-z.t>n£i.<f3.9> 2 5^ >i©h^ 
*rt-so LEDio8it ^x^-trr. m^nt> 

[0 0 6 1] tUTH*l:. » 0 £T0* 2 y— ]-«*§• 

^tc^sffly- hft^c 3~cy©a^RH»c«§7^n 

^T©m2y-hff l~CyOl«««»7Sft 

[0 0 6 2] — 3u ^T©7-f>©iij^lC*5tiTt^^ 

**a:«*»!WTe l*^7-r^.mlSfttti^7Lfc^ 
IC IKflB 1 y- hfi^ttG 1 Rt«B 2 y- Hlf »c 

1 7<>B©Bi5iitemKS*£:fT?©T-, #*^J8WT 
d 1 am 7LT*^r4T r 2 
[0 0 6 3] ^LT^IC. KUcSI0:£T©Sgiy-h 
«f®G2~GyS^2y-hit^C2~Cy^ia 
KiliRSn, 2 tf-j/ hB©y>?^;Ht^^:T©iii^ 
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Of*. 

[0 0 6 4] -€-LT— ±T<DiSmi- 2 hg©^ 

t a 2&mT-rz>miz. mm^z t*y he <d^~;$> 

Dtt±T5S3fcLfc<fc?>. l7f>B©BI 

fT*>fc<ft-5. ioTl 7-f >BWIH^IC*5^T*^W 10 

FbIT r 2 ^ffll^Td 2 <tte-5. 

[0 0 6 5] ^-LTJlfC, iT©$2y-hitiCl 
~Cyj&*S*?S*l, ^X©B*»C*3V»T***»IIBTd 
2*<|lttStt«. £T©H*»c:iJV>T. JS2y-hfli 
^SC2 ©«R***7f «*T?OJBIBI*», iHSJWISIT e 
2Ti£>-5„ 

[0 0 6 6] ±jiUfeiftf^«mt*^ MCxy^JHf^ 
;WSiSttCA#£ft33:TlS9jgU7bn. iSSfflHT r 
t#**fflWTd<!:*«|»OiiLffiiB'r*. **J«ISIT 
r 1 tt, »*ii*«!IHT a 1 a*M$&S*lT*> £*ft5£8JfB] 20 
Tel*«tl5 *T©J(8MT**. 
WTdltt. tB*«BfBITe lAWStlT ^e>^lcffi 

fj-r3#£&#.j8P<a (d»«^*^jx^p B iTa 2) a« 

2. Tr3, Tr (m-1) t^SlPaTd 
2. Td 3. — , Td (m- 1) fe. *^#3Fb1T rli 

# *ay«iBTd i &n«ric. ^n-e-'ns^^^-WF^T 

al. Ta2. Ta mtiSWTel, Te 

2. Te (m-1) ilCioT. *©»J|«# 5t#> 
<=>*l&<, 30 

[0 0 6 7] KW&»*»oa<-r*fc»lC. 04tttm 
= n-2©«^S«fUtCtoT*r««. *«9Jtt£*U;:IH 

So 

[0068] m Cn-2 (EkT, 0 rttem=n-2© 

HSSfcArtSftSi:. 1 9-f >B©iB3iett««»inT 
rm [n-2] t/iOS^3. -^LT^Otfiy HO 
r-/^;H^^* $n5$t, m Cn-2) t'yh 40 

[0 0 6 9] ^UT*l: (m+1) (n-1) t-;M 

m\Z&ft2tlT^fzm Cn-2) h*7 M©T^)I- 
«*t«. (m+1) (n-1) t-yhgOfy^i^ 

ds^&x.e.n-s. ^*cot#. s?S2y-hffi^*g 

ttMSntSST»5. fLTl^^ BODISSlte 
SSiffiT r (m+1) (n-1) tfcfl. 

3. (m+ 1) (n-1.) fyhBOT-^il'it 50 
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[0 0 7 0] ±.mVtz.mmt, nfyhlOTV^i 
^H^lCA#£n&£Tf&0jgUT^n-5. ^fflM 
Trm (n-2) . Trnte. IfMlPslTa 
m (n-2) . — . Tan«^nt*e, *:<D~jK\Z 

•5. 

[0 0 7 1 ] ifeT©*7K^^T r 1 ~T r n ;M&§7-r-5 
<h. 1 OOiS»Sr^-r-5C:t*tT#-5. *f&W\Z&\,> 
T. 1 ^©iaifta«»5i*3ft*fljnfl& 1 7 U-AflBM ( 
F) t0?^<. 

[0 0 7 2] flT17 U-AHIIflM»7«tt. H tfSS 1 

y-h«^«G iR^*2y-h«^«c i*«$n 

a. -tUT, i M©f 

an. i >B©ai#3&«iirx**«imT r 1 

[0 0 7 3] «5t*Bf41^MK6 0&>±<D7U-&m 

m&mtz z\ i fwaK^ssn-sHift© 

[0 0 7 4] Sfc+Ripmi. £T©»*i&*Jd!ra©fi 

^*3*^*^»iW<DgSS:T r 1 : T r 2 : T r 3 : 
- : T r (n-1) : T r n = 2° : 2 1 : 2 ! : ••• : 2 

(.-i) . 2 (..i) tt^ciAwiTa&s. 

P B 1©ifi<^*3l*T2"f&l8©5*>fi>rS ©»SI«**ff 

[0 0 7 5] 1 ^Iz-A^WCOLEDj^ftL*:^ 
^^©fi£©ifg;fo£#fe££<>:l;:J;oT. 

n = 8©££, £«©«wMWTH*jflf*»3ttUfc« 
60»g* 1 0 OS^T-St. T r 1 t T r 2 ICfcl^T 
BsSt^ftUAc 1 %(D»g#3tg!T#. T r 3 

tT r 5<hT r 8 ^a^Ufe»^{C«6 OX 

[0 0 7 6] m\dy hE<D ; ri?9)l'mmmmiZW&& 
$.nz>m%&?>-mfflT amte. a?^#JF<S]T rmCgSJ: 

l~n©5^. Stii^SSriT am^^F B n rm© 
g $ «fc 0 < & <£ 5 C £ WITS 5 . 

[0 0 7 7] Sfc*ilHTrl~Trnll <h*©<fc-5 

ftffijr-etnfia-e-Tfcfi^. mplizi yv—^mm^ \z 

*i^T. T r 1©*ICT r 3. T r 5. T r 2. -<hV> 

omft^&™nm*mmz^zz\t : bvii&x3bz>. titt 

L. *^fflfHT r 1 ~T r n ^S^fcS&^&I^JK)?© 
##«fc90f£L<^. Sfcifl^gBRITe l~Te nfc, SC 

[0 0 7 8] *^^»4±l2«jfi£lC<fccT, «[6]ffiS©tt 
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[0 0 7 9] fe*3*^HJ(C*5^T«, *S»!rat«#ii 

to*^sn&^, io 

[0 0 8 0] £;B***<0»t&Ttt* *2©TFT©y 
cos & 0 o fcffl^tc tt— R W fey— h^ffi£Pf « n s 

<oy- h«ffitc*^sajE*ffi«fr^fc*©3 >^>it 

[0 0 8 1] fc*s. y- h««**2V>fc«»WlC»«S 20 
tlfc«»OTFTS:iBy»JJC«tt!-r*c:iT, l^cOTF 
TtU ^ 1 <DT F T, K2OTFT$fc[iS3(0TF 
TCffl^Sili'bflliT**. SS1G>TFT*±E»J« 
{C-T^CliitCctoT, ?gl<OTFT0;*:7Sflft£:Ttf£ 
it3j«f*8. Jfcg2OTFTM30TFT$± 
IBMCt^CilCcfcoT, JfclC<fcSS2<&TFTS;fc: 

[0082] cicoy- b^mo^mmz* ±tey-h* 

ItLDD«li*ia:0*ofciil«i:ioT«ftt« 

[0 0 8 3] 

[0 0 8 4] (MMl) **«09Ttt, 0 3lC^Lfc 
[0 0 8 5] H5^*H«WOlB*<Z)±SH**'r. V 

1 0 4tCffi^-T>5o 

[0 0 8 6] $1©TFT10 5tf*#T*y— M12 40 

out * 1 y- hfl^HG j i:t«»K*«snT^ 

£Ac, ilOTFT10 5^ttS*i#I2 0 2 
hEi®2 0 4fc«lSStlT<r>*. 

[0 0 8 7] y- hgB«S2 0 4 0- SBte, S20TFT 
1 0 6<£>y-h@®2 0 5 d:LTlilTWo ff£2(0 
TFT 1 0 6*«#-r*¥W*M»2 0 6lC^£*lT^£>V 

-x^ch h u>r >*mu. -*«mje««s«iv i \z. 

*>v-J5te&&2 0 7C«8SftT^4. 50 



&m 2002-358031 
14 

[0 0 8 8] K3OTFT107©y-htS208 

3 COT FT 1 0 7^-T5¥*«5:lK2 0 9 {C^ 

0 7 1c, t>5— *ttE«2 5 0^LTI«M2 1 0 

[0 0 8 9] 2 1 1WM2 0 2, 2 0 6 c^PtfC 

r> *Mi:^Ty-hE8 2 04tIftSliT3> 
x>1t£Jgfi£LT^<5o y-hE«2 0 4ttflS» 

fit (HStf) *IBK1»^*«««»V i tl&^T 

[0 0 9 0] fc*, H3^*LfcIB*<7)«lifi»4, 051: 

[0 0 9 1 ] (*S£^J2) **J6OTTtt, 

[0092] 06, 0 7 fc, *Hffi0iJcoHmoiHlgS0^ 

[0 0 9 3] 06 (A) KiSHT. BSil 2 0 0 tmm 
12 10 &#IB»LTR**SftT^*. B3I 12 0 0 
tt, mi COT FT 120 1t, fg2<7)TFT1204 

Jg3<OTFT1209£, OLED 1 2 0 5 t, n 
>^>it 1 2 0 8 tttbT^S. H* 12 10H ffi 
l©TFT1211t» ^2(DTFT1214<i:, *3 
0TFT1 2 1 9«h, OLED1215£, ^>5 =: >it 
12 18 tSfll^. 

[0 0 9 4] StB*1 2 0 0Hy-7fif»120 3 
^fl, lil 2 1 0ttV-X«*M6l 2 1 3^f IT 
H*. fit, iBm 1 2 0 0(h, i$12 10H ^1 

y-h«#«i 2 o 2 1, m 2 y- m-fHi i 207 

fc, tWtft»1 2 2 0tt**LW«. 
[0 0 9 5] 1^0ii6«S^gl^5iiT'*tl 
TH*C£KJ:D, BSKSLfcttJSfcifc^T. 

«*D **<*-* ££*<T**. £Ac> Efg<Z>B$ffi£ 

*3t"T**«IKE*3&*RW6nT^*»-&K45^T, E 

[0 0 9 6] ^fc*^Hjcoi®*(7)EBco, g&£>— fll* 
06 (B) l:^to 0 6 (B) (C*5^T, 1113 00 
chB^l 3 1 0t#MLTWt6nT^5. 

[0 0 9 7] B9R1 3 0 Ott, fgKOTFT 1 3 0 1 
ts S2(OTFT 1 3 0 4t, I30TFT1 309 
t, OLED 1 3 0 5 ^, 3>r>1tl 3 0 8<hSf L 
Tl^o BSR 1310H m 1 COT FT 1 3 1 1 £ 
2 COT FT 1 3 14t, S30TFT 1 3 1 9 OL 
EDI 3 15t, n>f>itl3 18i:«WLTl^o 

[0 0 9 8] *fci*1 3 0 0B*iy-h««13 
0 2*fi"U IH13 1 0tt»iy-h»§*l 3 1 2 

sfrLT^*. -t lt, mm nooi, mm 1310 
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h y-xfrst* 1 303^, fi2y- bmnu 1 3 o 

7<h. S»«ft»1 3 2 0iSmTlr»4. 

coo9 9] i^©seiy-H«^i9*iB0'&5a*T 

iftWL-T^-SCilCfcO. 0 3tC^L;t#Sfi£lCi*'<T, 
SBl y- h«-fH*<Z)ft£«S-rc E«©* 

[0 10 0] &fc#fBgi©ai*©Efi©. 10 

0 7 (A) (C^T. 0 7 (A) tC*3^T, ®5g 1 4 0 0 
d:B3R 14 10 tA«|B8LTRtf6tlT^4. 

[0101] MM 140014, I1OTFT1401 
t. f 2©TFT1 404t, I3CTFT1 409 
£. OLED 1 4 0 5i. 3>r>tl 4 0 8 tML 
TH-S. HsUl 4 1011 SlfflTFTHl It, SSI 
2®TFT1414t, S30TFT1419L OL 
ED1415i. 3>T>-tM4 18tStLTI/>5. 

[0102] $LtzWm 1 4 0 0 tey-Xfa^figft 1403 
S*TU HSll 4 1 OttV— Xff#*§ll 4 1 3 £*TUT 20 

l/T. B*1 40 0i. HSll 4 1011 fg 1 
y-h«^»l 4 0 2t, f 2y-h«f8l 4 0 7 
t. «RM*1 4 2 0t**#HV»*. 

[0 10 3] ltJO»2y-hm#«S»0^'5Iii*T 
^WLT^-S^iiCfcO, 0 3tC*L-fe«fi£lCJt^T, 

«Oia*«±ft:K:i5»*H*Offl^/hS < &£>©T. 

lC*5tvT, E»fC<k£ft©j&i§£7^*_<E>n-5o 30 

[0 10 4] ^tC*5!HJCDiiJ^CDES©. 
0 7 (B) ICthT. 0 7 (B) fc:*5V»T, Wl 500 
tlBSgl 5 1 0<fc#»«l,TttW-SnT^*. 

[0105] H3£ 1 5 0 011 M§1©TFT1501 
t. «2»TFT1 5 04i, S3OTFT1509 
<fc. OLED1 5 0 5i, 3>r>lH 5 0 8 t^tL 
TH*. iHS&l 5 1 OH I1C5TFT151 It. SfS 
2CTFT15 14t, g3CDTFT15 19t. OL 
ED1515i, D>f>f 15 18t*tLTW. 

[0106] ztzmm 1500 «fg i y— v-m^m 1 5 40 

02$tl. Ml 5 1 OteSgl y- hff^fi&l 5 1 2 
^WLTUS. -5-L-T. Hs^l 5 0 0i. mm 1 5 1 0 
H y-XllfSl 5 0 3 <h. at2y-hff*t*l 5 2 
Ot, f!ftmi 5 0 7«!:SMLTV^. 
[0 10 7] 10©^2y-h«#i^^PO^^ili^lT 
*WLT^-5^1<tlCj:0. 0 3 iC^L^m/SI'lt^T. 

®2y-h<i^«a©gc*^e-rct^-c#-5. e*h©& 

*©i®mgB£#lc£&-5>SiD«©i>J£a<'h;* < fc£>©T. 
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KiJlAT. E«Uci^)^©jS|ffic^iIp^.6n^) 0 
[0 10 8] fcij. . *£ffi0ijfl SliS0iJl tgSICffl. 

[0109] mm&\3) ^mmmx'it, 0 3ttes& 
•5. &5zw<Dmm<offif8.iz.-mTmwrz>. 

[0110] 08 KiSHT. Hii? 3 0 411 m 1 ©T F 
T 3 0 5. g§2©TFT3 06. ^3©TFT307 
<fc. OLED3 0 8i. 3 >f>1t 3 0 9 LT^ 

[0111] S1OTFT3 0 5Cy-htitt. Sgl 

y- m*»G j c»«*nTM5. si©tf 

T3 0 5OV-7®li:KK>Wl — *«y-X 
i§8S i I:. fc3-JIJl2©TFT30 6©y-h 

[0112]fg2©TFT30 6©y-Xl«t h'H 

>®«n -^«oled 3 o sommnmiz. t>-5— 

^lil30TFT3 o 7®y-^S«JfciiHH>I 

[0 113] ?g3©TFT©y- h«S«. ^2^-h 
ft^HC j CWISftTH*. l30TFT©y-Xffl 
«tKK>«*<!)5-6, I2fflTFT3O607-X 

16* V i fc«tt;S*l-C^%. 
[0114] a >y >+»" 3 0 9 H *2©TFT306 

Z>. 3 >T>-tJ- 3 0 9 IM>f L fcttf^Mtt^ 

[0115] oled3o sitmmiimmt. mmtm 

« & ® m K R W 5 nfc#«»*Ji ** L T V» * . 
[0 116] &*3. SSl©TFT305, ^2 ©TFT 
3 0 6, f 3OTFT3 0 7H n?t^STFTT 
feoTti, pft^HTFTT^oTfc^^Tfei 
t*. fcfc'L. I2®TFT3 0 6t$3OTFT307 

Tffl^**-&, S3CTFTttnftWSTFm 
[0 117] &*s. . #§HJ6W1 *K0!ll£fctt2 4: 
[0 1 18] (mMM4) **K«Ttt, *^aj©5g^ 

mmommB&mmzitzfzibizm^z, v— xoreff 
mm®&. &iy-hm^mmm\Bi&<Dmis^ffitfL\z^> 
^tm-ts. ^2y-h<t^fiiiffii!)iHi8S«, sn 
i y- bmmmmiBi&iimtffi&L&m^z z. <t*<T# 
scot. ^c:-c«f^*«)ic^iy-hft^ffliisiij(Hjsso 

[0 119] 0 9{C*5liS0iJCO%^SCOKK)IelKoy 

Du/^0S:^-r. 09 (a) \zv—x{mmmm\H}?&6 

0 1T&D. >y hU5?**6 0 2. ^-^^ (A) 6 0 
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3, 5y3=- (B) 6 0 4ifWLT^. 
[0 12 0] V-*«^«B»E!8 6 0 1 IC*5V>T, > 
7 hl/v?X^6 0 2(C^P.vi'ft-^ (CLK) &J:tfX 
^-hAJI/X (SP) ^*A^$n^<, y7hU-/X^6 
0 2tt, Z-ft^WUyOm^ (CLK) *5ctt>*X^- 

h/t;ux (SP) ica^^-f s >^^li:^t$ 

[0 12 1] ->7 h U-^X^ 6 0 2*^©^^ 5 >yff 
^ 0 i fcliicST^ 0 ©" SIIO" &B&<*&J&£. z. 

©Ay y rT^IStf £>tl-5„ £t43A-y X 7 tet&'fls'bWtW 

[0 12 2] /VyyriZ^ryTmmtemznitf'f 5> 
^ft^li. ^-y^ (A) 6 0 3lCA73;*n<5„ 7.y^ 

(A) 6 0 3ti, nh!yhf^MtSftm«ll 
0Xf-yO7yf$tlTt^. ^-y^ (A) 6 0 3 20 

a. wea^r s.>>/mm>< Allan* t. y-*«^« 

[0 12 3] 7-y^ (A) 6 0 3 Kt^^JMI* 

SaOiitflSK:. 5*^- (A) 6 0 3*5ft £*ggc©X 

(a) eoa^tt^giioxf-yffi^'y^t^^ 

xS^WI^SrATJ-T-S, t^fc>«S>-5ft-*iJiKllj£fToTfc 30 

^.«4O0Xf- ^CT^C^-y^ 1 * y;U-yiC^t-tfe* 

[0 12 4] 7 7? (A) 6O3©tTOXf-^07 
<y ^iC-rS^HS^©**^***— » 0 ^Tf -5 * T© 

[0 12 5] 15-f>W»7t4 4, 7 7f (B) 
6 0 4\Zyy?-i'tf-)-)l> (Latch Signal) A^A^Sn 40 

CORH. 5-y^ (A) 6 0 3lCS#jXStl«Jf ^ 
nTH-Sxi^MI^tW:. (B) 6 0 4\Z—^\Z 

mmZtl. 7 7f (B) 6 0 4OfXr—> , «775 : i: 

[0 12 6] fy^^fl^^-vf (B) 6 0 4(CMItB 
LMt7 7f (A) 6 0 3tC«. y7H/^X^6 0 

2^eo^i'5>ym#ic»^. fyi'Ji'Sfosf 

[0 12 7] d©2|gB©l ^-OJWIWffctt. 77f 

(B) 6 0 3ic^^ii$n. fiMSsnTi^s^s^Hi so 
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v -x fi^ic a*> 3 o 
[0128] m9 (b) «§siy- hm^wmmmwo) 

[0129] iiy- h« ^<mbb»jiejs& 6os(i 

^*n->7 h 1/yX^ 6 0 6. Ay 7 7 6 0 7 ^WLTH 

[0 13 0] SfSiy-hff*fffiMK»llHl8&6 0 
T. ->7 h l/y7? 6 0 6^e.CD^-f 5 >^<f-5f#A-y 
77 6 0 7lCA*2ft. fchfcTST' H UXmtf— hff-Sf 
8§HCA73$n-5. 7Kl/Xffly-hfflfIl;lt 1 5-f 
>^CDiS^©7 K U-XfflT F TCDy- h £n 
T^5. -E-LT. l7-f>»«®7Hl/XfflTFT 
£ — 3= IC O N b & < T te& <E> V >© T , A -y 7 r «± 

[0131] ^nmmitmmm 1 ~ 3 t. a a »c*a^-&^ 

[0132] (HJg^J 5 ) *3fiiW©38tt««K:*5lr»-C. 

3 t f t n& ttntf& e> & ^. 

[0 13 3] Sfctt, :|3#«lC$S{Cffift*BE©<gV>» 
[0 13 4] Sfc, *%;K0!lCD#|jE£tt. HJ£0iJl~4© 

So 

[0 13 5] (*;8£0<J6) #*lS0!ITtt. #*9i©5e# 

mm<Dmm&£ j £<Dmm\zmif£>tiz>mw>®$&$i. (y- 
xa^AKniBia. jBiy-h«^«K»isia. i2y 

- hflMMIMH&iaiS) OTFTSR|B*lC^«-r**j*»C 

ouTittBj-r-s. fit. aMustMuc-rsfc*!;:. en 

(HlSS^fCgf IT teg#Ui&T<& £ C M O S ©BS £12^ 
^Ctif -5. Sfc, MJMB©!S1©T 
FT<h^2©TFTlCCa>T©^L/t#i. I30TF 
TfellfflTF 20TF T <h(SlB#{Cf^«-r-5) d 

[0136] iaio (a) {c^-r«t5tc. 

>y*t©# 7 0 5 9^7X^# 1 7 3 7 # ^X&fKtt 
*$*T.-&/N*U , 7A* f 7y-f^^X. tfeaT;!';/* 
r7'7-'fg?^7X^i*©^7X^e,fi£^aS5 OOUi; 

>^7S:<h'©*6eiM*^J5£ST«fi^5 0 0 2$^6E-rs. 
^J^.tf. 7"7X7CVDffiTS i , NH„ N, 
e>f^©^n^B?^{t:->'j3>M5 0 02 aSlO~2 
0 0 [nm] (»$KI45 0~10 0W) JgfifcU 

ics iH ( , N,o*^f^®!$nsK{k^k*^b->un 

>15 0 0 2 b$50~2 0 0 [nm] («FS KH100 
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~1 5 0[nm]) <Z)l¥2\zmm&f&-?Z>* **«S«fCttT 
ttliJBJ 5 0 0 2 & 2 t LT^ L,/t^, ffiffif&ftJR® 

[0137] 5 0 0 3-5 0 0 6(1 # JIBflt 

¥^#©15 0 0 3~5 0 0 6 0l$«2 5~8 0 [nm] 

(#£L<tt3 0-6 0[nm]) ©J9£T'J£fi£-r-5>. S3H 
H¥W#«©*mK:EJ£ttfc^J&«. »*U<tt->'j3> 10 
Sfctt->'Jn>y;UT-'j7A (S i Ge) -&&&i:T"JES 

[0 13 8] U-lf-|gJMfcftTil6IHl¥**MR£fMB 
— tf-^YAGU— If— , YVO ( Iz-f-^ffll^. 

i^«»^tt/wxs^HiftiJ:3 o odm^u u — -tf — 20 

x^;i/^— 1 0 0-4 0 0 [mJ/cm ! ] (tt^WfCte 
2 0 0~3 0 0 [mJ/ctfDfrs. Y AG U — if 

fc&3 0~3 0 0 [kHz]£U U— tf-X^Jl^-«g 
£300~600 [mJ/cm ! ] (ttajtfMCiS 3 5 0 ~ 5 0 0 
[ml/cm' ])£-?Z>t&lK fLTgl 0 0~1 0 0 Olu 
m]. 4 0 0 [tfm]T?*»ttK:*Jtl/fcU— tf— )t* 

S50~90[%]il 
Tff5. 30 
[0139] 5003~5006 £g 

3y-M6WK5 0 0 7£^fi£-f-£>. y-Hfi«M5 0 
0 7tt77X7CVDffiSfcax/t 7 ^ft^ffiK PS 
£ 4 0 ~ 1 5 0 [nm] t LTy U 3 >£"£ir*6iBUeT^fi£ 
■TSo 1 2 0[nm]©ff£T-&fcg{b->'J 

ffcSMfc -> -J ^ >ffil Ic fB£ S n £ t> ©T& < . ifflvUa 

VC VDSTTEOS (Tetraethyl Orthosil icale) t. 40 
O, ££j&&U 4 0 [Pa], l«g3 0 0~ 

4 0 0[t]iL. (1 3. 5 6 [MHz]) . mtl® 

gO. 5~0. 8[W/cm']TS!f«$-a-T^e£-r-g>C<!:7>i 

■€-©&4 0 0~5 0 0[ , C]Wf^7'r:-;HC«toy-h«fe 

[0140] ^lt, 0 0 7±{cy-h 

i@£jefijt-f -5fc»©si i (Dmmm 5oostS2©i 

ti5 0 0 9i:*M1-5. ***«T»4. $10$1 
&5 0 0 8STaT5 0~1 0 0 [nm]©JP£l;:j£fi&U 50 
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m 2 ©SUM 5 0 0 9 §WT 1 0 0 ~ 3 0 0 [nm] ©P£ 

[0 14 1] Talia/V^ST. TaO^-yi/h 

ArtCiiS©Xe^K r£-iQA.-5><h. Talfflrtffi^* 
SI»?DLTK©#]|«*tell:-r*^t* t Hi*-&. a 
*B©T a®S©iStn^«2 0 [w Qcm]g&T35 0y- 

180[(i Qcm]gSTJb0y- hfii-TSCttTOt 
T&£. a *B©T ail S^fiST-SAc #>{::. TaWaffifC 
ifi^i^S«|jg^ : fo^)^k^>^;i'^ 1 0~5 0[nm]gg 
©J?£TT a©TifelC^fiXLT*3< t a*@©T ag|£# 

[0 14 2] WJBt£»J«T**£K:tt. W*^-y y H 
t LAcX/t-y ^teTJgfigr?.o 6 7 -yft^ >y 

Xt-> (WF.) 4ffl^4iCVDttTf^tSutfe 

msfe-S). t>f nci/Tty- Hit Lx«tfflt4fc» 

£\ MS9 9. 9 9 9 9 [%]£/ite9 9. 9 9 [%]© 

ioiA^^i 3 ic+#Est LTwi^Mts c t 

[0 14 3] #Jft&S0<JT"te, ^l©itli5 0 0 

8£Ta, ^2 031^5 0 0 9^^1,^, #{cBM 
SSnt*. ^fnfcTa, W, Ti, Mo, Al, Cu 

ftu©*a*--&*3-a-0D— 0ijTS* Lv^ottxii ^i© 

ill5 0 0 8^g^>^ (TaN) T^fi£b, 

2 co^mM5 009 srwi-rssa^fc-a-, 1 rosi 

M5 0 0 8*^<t^>^;U (TaN) T'^figL, 12® 

^flffli 5 o o 9 * a i t-r*«*-&to-&. as i ommm 

S 0 0 8&&it?>?)\, (TaN) T)gB£b. ^2©^ 

ii5oo 9*cu£-r*a*£*3«*Hi6tfsn*. 

[0 14 4] ^:1C, l/xXM:±l>-7Xi'5 0 1 0^)^ 
®ffiRtXE^SrJgfi£-r-5iti!6©miOX^5 1 >y 
MS&fTO. **JS^j-c«ICP (Inductively Couple 
d Plasma : SIl^l^^Xv) x-y^>y^$ffl^. 
Xy?>i'ffl^Xi:CF ) iC l.Sg^L, 1 [Pa] Off 
2>T3-f JUSfC0«ffilC5 0 0[W](DRF (13. 5 6 [MH 
z]) l^^SALTy^Xv^^LTfTP. 

(K^X?— v 5 ) iCfcl 0 0[f]©RF (13. 5 6[MH 
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iOT-S. CF, tC l,£^L>t^lettWffiSRtfTa 

[0 14 5] ±!2x->5 1 >^frT«. l/y7.hl:il. 

WlDf 5/H77«EOMl:J:t)» 1 OiWRtfB 
2 0*«JB©i8«*«7— »«t!te-S. t— /t— «© 
AflHii5~4 5' tfe*. H*6»Bt±lcSaE£S 
t:tft<iyf>mft»i:tt. io~2 0[%]g 

s©#j£-ex y 3- > if mm £ i#m $ -e- * t a t ». wanic 

it 3) TSSOT. n-xy^>^jn.5Hc:«J:D. & 
fb^t->Un>m^fiiUiLfc®«2 0~5 OWi^x 

y*fflfcJ:0Jlll ©#««£» 2 0*«j|*>&j&«ffl 
©^©S^Jf 5011-5016 (Sg 1 ©a||@JI 5 0 
lla~50 16atl2 ©>g«Ji 5 0 1 1 b - 5 0 1 
6 b) Sr^fSTSo C©£#, y— h*gii:BI 5 0 0 7 Ic 
&^Tit. m 1 Cftffl^il 5 0 1 1 - 5 0 1 6 -Cffi 
btl&^iS«tt2 0-5 0 [nm]g9!Xy5 1 >y$nii< 
ftoft*«««iS*SnS. (010 (A)) 20 
[0 14 6] ^10K-hr>y5fl31^fT^nS 

=*-> K-^iffl^ttttH-XiS l x i o' 3 ~5x i o 
14 [atoms/cm'] tb, J)D3§ttEE£6 0-1 0 0 [keV] <h L 

£7C^ ft^ftdte'J > (P) £jtttlt* (As) 

uCf(i'J> (P) Srffl^S. u©S6. ^tt 
I5011~501 5^*nSSr##-r-5TM#»7C^lC*f 

eES^Bcsiffl^F*e«i®«5o 30 

1 7-5 0 2 5 1 oy^wfafa®. 5 0 1 

7—5025 Ictel X10"~ixi0 n [atoms/cm s ] 
(01 0 (B) ) 

[0 14 7] friz, 010 (C) IC^TJC^IC, U^X 
5. Xy5 1 >y^XICCF, i:C 1, tO, tSfflV*. W 

«t*»*?wfcxy?->y-r*. z\<Dm. ss2©x;/^> 

y«!l31(C e };0m2O^«©^«ffi5 0 2 6~5 0 3 1 
(Il©SiI5 0 2 6 a~5 0 3 1 at^2©#iI 40 
5 0 2 6 b~5 0 3 1 b) S-fl^TS. £©££, y— 
h*fe»l£5 0 0 7C«fr>TI2. Sg2©Jg#©2gmJl5 0 

2 6 — 5 0 3 ltIfcnftl>I««S6l:2 0-5 0[n 

m] s«x y y if $ nm < u -o rzmmtfm&L-z n& . 

[0 14 8] WI^T alOC F, <tC 1 , fflH^^XlC 

CD7y^T$.-5WF,*t®^{Cii5<. -?-©flS©WC 
l t , TaF,, TaC l t «[SJieSTfe-5„ SfoT, C 50 
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F.iC 1 , OS^^XTBWIWT aK*Cl7f > 
StCF, iOj^SJSbTCOt F fete 9. F^yAJP 

sfc«F<*>*^aic^^-r-g>,, -^©gsm. 7 7tt 

©*ftffi#iB^W«©Xyy>y^jWiW:-rS. - 

TattF#Jt*LTfcffi#WfcXyy>y£&©Jfi 
flntt^fc^. T ateWKJt&LT&'ft^ft^-riA 

©T\ O, StttSC tl'T a OgI«^nS. 
T a ©Kffcfctt? y *t>tt*<kSi£: L4Hft*3 6i:T 
aROXyf>ya«HttTt«. fct. WltTa 

©X y 3=- > v'jSSSt T a jR J: 0 fc* # < f £ E <t aft* ^TtB 

[0 14 9] ^LT. 011 (A) fC^T<fc O iZ% 2 © 

i§®EE£:7 0—1 2 0 [keV] £: U 1X10" [atoms/cm 
: ]©K-X*ST-fT^. 010 (B) •v^m&mizM&Lis 

ntzm, i o^*fi««*oi*ifl!)»:«ffc^»fitt«s«*»<« 

T-5o F-e>y«. »2©»tt©i*«Jl5 0 2 6~5 
0 3 O^^^lTc^lCMT^VX^tbTfflU, SSSl© 
$115 026a~5030 a ©TflflWfiMStC&TFfcE^ 

3©^*fit)Sg^5 0 3 2-5 0 3 6^fig$n-5o d© 

m 3 <D^m.y>mm 5032-5036 icmsnsnfc u > 

(P) ©iSSte. SlOiii5 0 2 6 a~5 0 3 0 a 

l^S. tefe. & 1 ©igttJf 5026 a -5030a ©t- 
w*-«<hfifc*aMMM|tfc:iilr>T. f 10iiI5 0 
26a— 5030 a©-^— A'— ^©SSgB^eftfiiltCft;^ 

[0 15 0] 011 (B) (C^fJ;5(C^3©X-y5 1 > 

tt-r^->x y y>yffi (RiEffi) ^ffl^xff^,. i3 

©Xy^->y«aSlC«tO. il©^tti5 0 2 6 a~5 
0 3 1 a©T— /t-gB*gB^WICXy^>y / LT. mi 
o*«JH***W#Ktaft*««*«ilB/h*n*. S3® 

Iyf>^«li:J:oT. I3®M©iil5 0 3 7 
- 5 0 4 2 (fl ©®m® 5 0 3 7 a~5 04 2 atS 

2 ©^«@ 5037b~5042b) $JgfiE-T-5. C© 
t^. y-htt^!5 0 0 HZiS^Tit, ^3©Jg«© 

5037-5042 -cmt>nu^mmit2 s ic 2 

0-5 0 [nm]^axy5 1 >y'Stl|i5<^ofeffi^JgB£ 

[0 15 1] m3©Xu/^>y«!lS{CJ;oT. fg3©^ 
ffitt(H«S 0 3 2-5 0 3 61d*^T«, $10)111 
5037a~5041a <tS&-5SI 3 ©^#1®^ 5 0 

3 2 a~5 0 3 6 a<fc. m 1 ©^Sfi^ffi^tm 3 ©^*6 
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^mW.L(Dm(Dm,2(D^m.mm^L5 032b~5036 

[0 15 2] fLT, Ell 1 (C) (C^-T<fc^lC. 
t^STFT*Mt5*Sft:l5 0 0 4. 5 0 0 6 
iC^l(Djgmii<*:«iSftCD#®^K)^4C0^M#Ifli^5 0 
43-5 0 5 4 £Jgerr-5o fg 3 C0Jgt»c<D®@^ 5 0 3 
8 b, 5 0 4 1 b*T*6*S#l:»t4VX* t LTffl 

f t^STFT^f S£f?)¥*ftli5 0 0 3. 5 0 0 
5*3J:Z>*BB^gB5 0 4 2 ttl/fxX Kvx^ 5 2 0 Oti 10 
I£tlLTiJ<. ^F»fi^«5 0 4 3~5 0 5 4l;li 

> (Bj H« ) feffl^fc-f *>K — ^ttT^jab. -tOU 
m©««C45^Tt)^««l»«3W2 x l 0'°~2 x l 
0" [atoms/cm 3 ]£fc-5«fc-5 Ct -5. 

[0153] w±s-c©is-e^n-en©^3?^tc^ 

ill 5037-5041 *<y- h«ffi«h LTSSfirr 

5 0 4 2tt»tt©y-Xffi*«ltLT«(il , r 
-5. 20 
[0 15 4] h7X^ 5 2 0 OSIiSLfcS. 

tele, *fc«7tf >> K-y— 

(rtas) eaffl-rsiitj&tffi**. mr- 

1 [ppm] SffSKHO. 1 
[ppii]EtT©a*»ffl»+T4 0 0~7 0 0[t], ttfg 
WtCtt5 0 0-6 0 0 r/ClTrfi^ fc©T£>0, 
Ttt5 0 0 rc]T4«#|ffl©JIMaS£fT 5. fcfc'U Sf§3 30 

cornvtcnmnm 5037 — 5042 \zm^ttEH&ttift& 
(->U3>$±sjc»i:t^) &mfc\stz.m-?mmt&ft 

^Ct^SLK 
[0 15 5] £<bfC. 3- 1 0 0[%]©*m<£r^tJf?H 
^v-fT. 3 0 0-4 5 0 rClT 1 - 1 2P$Pb1W^S& 

[0156] :&V>T\ il2 (A) ICtpTJ: 5 IC, MS 1 
5 0 5 5 £BKtg<fc-> U =i £ 1 0 0 

-2 0 0 [nm]OIP$T^J5)c-r-5. ^®±(CW«g«e^« 
^^e.fiE«>m2 0^F B 1*fegkM5 0 5 6£JB5ji£Lfc|g. IS 
1 ©jeffitfigflg 5 0 5 5. SB 2 ©Jf fyjjj&gyBI 5 0 5 6. 
*5<tCXy-h«fe^5 0 0 7tC*fL-TH>^i7 h*-;u 
S»(fcU (#iB2iEi&8. ff*figg£^tr) 5 0 5 7 

-5 0 6 2. 5 0 64Sy^-z>^MUcE 
SE85 0 6 2 l:ffit5B*Sg 5 0 6 3 $/^-^>f 50 



[0 15 7] ^2©@Pp1ffe^5 0 5 6tlTH fr® 

fSK. #U75K, 7£lUk BCB (^>V->?n 
§Sffflt5C«k«l.. »»C. i2©in 
ii!5 0 5 6tt¥ffi<fc©jS#-&<^*«3*^©-e. 
(C^nfcTi/ UMWSL^. **«i«TttTFT»C«t 

jm&Bf$.?Z>. $f£L<ttl~5Um] 
L<1±2~4[wdi]) itntffiH. 
[0 1 5 8] ziy^"p Y*-)VO>Bm$. l«7-fl7f 

(S5 0 1 7, 5 0 1 8, 5 0 2 1. 5 0 2 3ifclJpi 

«MF*fi»«*5 0 4 3-5 0 5 4tCjg-r&n>iS'? 

— IH^5 0 4 2{C3t-r?>n>^i7 h/f:— ;k miStt 

[0 15 9] E«U (SIXGIft. ff^-^^^tr) 5 

0 5 7-5 0 6 2. 5 0 6 4 £LT. TiK4l0O[n 
m]. Ti^&7Mr^AK3 0 0W, Till 

5 o [m]&zrtv*fe-vmmmi&Ltz3mmi&<D&mm 

[0 16 0] *HJS^JT«, H^«@5 0 6 3i 

LTITOK 1 1 0[nio]OJI$«6Eb, — 

*f*n-o tz. mmmm 5 0 6 3 ^astteik 5 0 6 2 ta 

miM >^^AJC2~2 0[%]©»fbMI& 
(ZnO) ^UftlWittlSf^Tfellli. C© 
iii?^«ffi5 0 6 3*«OLED©Bli^. (0 12 
(A) ) 

[0 16 1] ifclC. 012 (B) (C*-r«fc^iC. 

-&tr*6iStm (*nmm-z\zmfcm%m) ^soowo 

»SK#»*U i$€i 5 0 6 3 CMi&titfitcMa 
5 0 6 5«t5. maffl&MrfLTZm. 'JlyH 

-rzz.t ^m*^> o m a Mowmtf+ftiztetz <=, 

[0 16 2] ifctC, ^TffifgftJf 5 0 6 6i5«fcL/^ffi (M 

gAg^i) 5 0 6 7*. m&mmfe$:m^x*%.mi& 
i^^tismts, &m&ftm 5 o 6 6 ©et 

J9tt 8 0-2 0 0 [u] (ftStotCtt 1 0 0 - 1 2 0 [n 
m]) . iSffi5 0 6 7 commit 1 8 0-3 0 0 [nra] (AS 
#HCte2 0 0-2 5 0 [nm]) iiTtlitA^, 

[0 16 3] coigttt, ft&tztifo-rzmm* me 
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[oi6 4] ip-£. £?fc&izttfoTz>mm&,?y$:±T 

[0 16 5] il G B \Zttffclsfz 3 l!iOOL E 

ooLEDts** (m^tt^ea^e : CCM) <fc£r 
«*-&*>*fc**. ks (*frajsns) \zmmmm^mm 20 

LT R G B \Zttfo Lit O L E D ZmtaZttteZ ^ 
[0166] *Ttgf£}fcJi 5 0 6 6 t LTIJMO 

tetIE?LSEAB, IE?llfi&JI. fg7tH:fe«fctfm^&AJiT 

[0167] friz. i!5 0 6 7 ^JgfiK-r-So fcfc** 
16MTttii5 0 6 7iLTMgAg$ffl^. 
BJttdtlicRB^^tl^t^. H5O6 7i:lTi0^ 30 

[0 16 8] gft^KTftS/lyy'C-ya 
>I5 0 6 8£3 0 0 [nm]©/ft£(CJ£j6£-f-S. /tr^ 
-y 3 >I5 0 6 85ML-tfc<utT 1 
5 0 6 6£*#^£«S-r<5C£**T£. OLEDO 

[0 16 9] (B) (C^f J: 5ft#|jg© 

±. y- MSSMLTl^MT*5T a. WtcJ; 40 

^ty-xl^Mt,, v-x, K k >*ffi*» 

[0 17 0] tCST. **ifi^J<D^3tgS«. EiggB 

«*tT& < mm\Bi®&\z *>mmumm<DT f t zmmr 

±b3S. St»MliC6t>TN 1 (HoiRMKi 

t, v-xtt#«eniHi»oBnj9itt«c«i o[mhz]& 



[0 17 1] «*»fttSg£8?fcSfcV».fc5K:* 
y U7ftA£{Ea$3-fr5f8i££*-r<5TFT£. 
»J0I&^£^J5fcT-5 CMOS ESS© n J- y *)VMT F 

iZ&VZy-y^. &mfcmW}lZ$>rt2>b ; 7>7.S.yi/3 

[0 17 2] #2l;&S0iJ©*§"S\ nftMiTFT©g 
ttJBtt. V-X««. HK>M. y-hlfettBtSW 

16^^7t7hLDD®« (L. fr ««) *SJ:tf 
[0 17 3] $.1t. CMOSIhIS&©p3^*JH!TFT 

+ *;US!TFTtra*KLDD«**a9;W, 3js-vh^^ 

[0174] ^©fdi. mm®&\z&\,*T. 3-**)VMi& 
«**5R*snc«at*««tn4J;5ttCMosiais. bp 

&CMOS[I|g8#fflV>£n-5«'&. CMOSOSg^^fiS; 
nnfir^fiTFTH. f t^^MUSOS*-!' 

*. SfcBftEI&cisivr. ^-^m^^®^{g;<ffiix-5. 

£>SO**CMOSlHlBS*<fflt^n*«-&, CMOSEJ 
KSJglJtnnft^l'STFTtt. L„*«6tLT 

xsjB*«»K:fflv>6n* h5>>xs s/->3 >y- h&t* 

[0 17 5] fc*5. SH^tCteiai 2 (B) ©«itt^ 
<» Bi^X©^V^Sl7'f ;i/A (75*-h7-fJl- 
^/t7y-y>y (»A) -r*dt««Sf*b^. 

tOLED©««tt*i|6j±T«). 
[0 17 6] /ty4r— ^>^#OfflaiCJ:0St« 

a«±k:»iasnfc* : ?xttiHiB*»65i 
sr in a nfcss? t nasffl^sa^ <t ^s^-r * » © 3 * 

[0 17 7] *HJS0iJ-C^-riglCfi£A«. 563t 

S^»f^©tc£>g^y* h-7X^O»*»^.SC4:*<ad 

[0 17 8] *Slig^J©ffifiE«. HiS^Jl~5© 
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[0179] (s^iEM 7 > temmmxte, *ftwzm^ 
x&x$imzi?mLtzm\z-D^x, m\ z^m^xmm 

[oi8 0] ii 3 (a) «. mmmt)Wi$.zntzTF 

TS1S£->-'J >Vmzii-oX%ik.tZ>Z\h\Z&-oXW> 
^$n^cOL EDA^Jl/©±®IH-Tf$>0. 013 (B) 
ti. 0 13 (A) fflA-A' iC&ttSIJfrSEI. Ull 3 
(C) (ill 3 (A) CO B — B ' iC*5tt-g>i£rEIIIT$> 10 

[oi8i] o o i ±izmrt*>ntzmmffi4 o o 

2 y-X{f^fiiM»[HlSS4 0 0 3 i, mi RtfSg2 
y- h«#«B»B»S4 0 0 4 a. b t^ffltfcfc o \Z L 
T« ^-JW4 0 0 9#t9!&:J-SnTH-5. ^fe®^SB4 
0 0 2i, y-Xff^fflraS)[HlSS4 0 0 3 SlSt/ 
12^- hfi^ffliMlb @K4 0 04 a, bt®l 
ICy-'J >^»4 0 0 8AisSW^nT^I.. 
TiB^gB4 0 0 2 <*:, V-xm^fliMffij[HlSS4 0 0 3 
t. Si ^2y- hffl^#MD!llfilgS4 0 0 4 20 

a, btll SS4 0 0 1 t->-A «4 0 0 9i 
v-'J >^«4 0 0 8 tiCcfcoT, 3fc***4 2 1 OTSg 

[0182] ^fc»«4 o o i±\zmrt*>ntzmmB4 

0 0 2 y-X«^firat!)IlIS&4 0 0 3t. Sg 1 Rtf 
S2y-hfi^{Bi|f^i!j|5]gS4 0 0 4 a. birte, 
TFT^fLT^. 013 (B) TteftSEttJlC, Tifi 

1401 o±\zMtfz-znrz. v-7>m^mmmm&4 o 

0 3K-£2;*l3lB®j|eI8&fflTFT «&U CdTttneP 
t*;HTFTi:pft^HTFT4^t5) 4 2 30 
0 lRnmmm4 0 0 2\Z^$.tl2>m2(DTFT (OL 
ED'NCOttSit^WPT-STFT) 42O2£0?kL£:. 
[0 18 3] ^mmx\t. IBftjlHlSgfflTFT 4 2 0 1 
tC teiifcl CO*)* Tf^S! £ nfc p ^ * * )1>M T F T £ Ac tt 
nfv^HTFT^fflV^n, B2OTFT420 
2 {CliliftlcO^r^Tf^M^n/tp^^^^T F T#ffl 
IB mg&4 0 0 2lCteff§2COTFT4 

2 o 2 <z>y- Mcft^s nfcGtf?$§ (s ^-tnr) 

[0 1 8 4] |g»j|Hl8&fflTFT4 2 0 1 Rtfg§2COTF 40 

t 4 2 o 2 ±iz\mmt&mm wmtm) 43oi*»» 

J5££*l. -?-C0±{^2C0TFT4 2 0 2 0KH ><h« 

awtcs^r^BB^mffi (rims) 4 2 0 3«^n 
-s. iam«S4 2 o 3 ii^Titftmm^^^&mm 
mm&m^znz. mm mmmtLx\*. 

wmmmzxij<yi±&mijaLttb<D zm^xtg 

IK 50 
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[0 18 5] f LT. Si5gm<14 2 0 3 CO±tCtt*&ig®S 
4 3 0 2«$n, M4 3 0 2Bl^tl4 2 0 

3(D±\zmn&tf&i&2?ix^2>. iicoKiPg&tc&u 

T. BiSi®S4 2 0 3CO±tC{iW^^4 2 0 4AW 
fi££*l-S>. W«S^S4 2.0 4«^CO#^3t«*=f* 

[0 18 6] m®.f£%m4 2 0 4 ©J£j£*ffite£r*ncD^ 
fBt«CD^igteIE?LaAli. lETlHiiMJi. fgftJi. *^ 

[0187] mm%ftm4 2 0 4co±ic«ig7ttt^*-r 
«»tt5iti*tijfne. ttecoigmBitcowji 

Bl) fr$ti.2>mM4 2 0 5d«$n^.. HMI4 
2 0 5 tW«^I4 2 0 4C0|?ffi(C#ft-r-5*»^ 

3tl4 2 0 4£gl?t£fc^;tfX??ffl^T-^fi£U ft* 
^*^tC«itlStS-^:^**^S4 2 0 5 £Jg/&T3iU 
^fci*«!T*5. **Jfi«ajT«v;i,^^^ >/\*- 

x±m<vj:ot£i$.m&'zjmt-rz>. tLxmm4 205 

«^CD^JE*t# a <=> nx US o 

[0 18 8] KUiCDJcoKLT. HSjittS (Rg®) 4 2 
0 3. *-$5g7tJf4 2 0 4RU^H4 2 0 5^6&SO 
LED4 3 0 3«^^tl5. ^l/TOLED4 3 0 3 
£ffi5=fc?tC, «6i^J»4 3 0 2±1C«SM4 3 0 3^ 
J&£tlTU3„ §Ii4 3 0 3(t OLED4 3 0 3IC 
^^^>*^^'A 0 & tf CO £ Vi «D \Z$)MffOX$> -5 . 

[0 18 9] 4005 atemmmf&wazm!mt<titt\z 

@UBe^T*0. S2C0TFT4 2 0 2C0V-X«^IC 

m%.mzmwi2tix^z>. 3\%\b}l&&4 o o 5 a«-> 

-;W4 0 0 9iSfi4 0 0 1 tCOr^SrilO. S*^« 
it7-fM4 3 00^LTFPC4 0 0 6*itt5F 
P CfflSS^4 3 0 1 IC«mW«C^^tl-5. 
[0 19 0] ->-»J >y*f4 0 0 8 t LIB, 

fflU-S^t^T^S. y^X^y^WtUTli. FRP 
(Fiberglass— Reinforced PI 
astics)g, PVF (#'J fr^^^t^-f K) 

[0 19 1] OLED^e,C0?tC0iSci^73(fi]*^A• 
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[0 19 2] £/t. 5£«*T4 1 0 3 tlsTWB&t+TJV 

mmtmm&m^zziztf-zg. pvc (#>)\z-)U9 

U3->^fig 1 pvb <#y t*-;p^^JU) S/iteE 
va (i^l/Vt'^ytr-F) ^fflt/^-Sdi^T^ 

[0 1 9 3] £fc5t**f4 1 0 3 ^©iH^JI 10 

6UT*3<yi«6tC, y-'J>^4 0 0 8fflM4 0 0 

i ffiijwEciHgM 007 ^^ttTKStt#/H* tzitmm 

i»fL5S*»4 2 0 7 £iE@T3. ^IT, KItt 
»U*fc»4»*S»»b5*«bK4 2 0 7 
^•fc^tC. #4 2 0 8»Cj;oTaft8te<l&Hi: 

fcttWS!ftfl/5 4ftlt4 2 0 7te[HgB4 0 0 7l;ffi 
»SnTl»4. &*sna«#A-»4 2 0 8HIOMA>Vi 

**fcttBfe*£»*L'3**jH4 2 0 7ttaSfc^#ME 20 

4 2 0 7 £ggtt£ CiT, OLED4303 ©*flsS*p 

[0 19 4] 013 (C) tC7*Tck3lC, iij^«@4 2 
0 31>Wf&ZnZ>tmm\Z. 3l#[5]Lg2igl4 0 0 5 a± 
»c«-r*J:5lc3l«ttBl4 2 0 3 atfiMdni, 

[0 19 5] I*»Stt7^;l'A4 3 0 0 ««H 

7-4 3 0 0 aitLT^S. S«4 OOltF 
PC 4 0 0 6 t^tettS^tT, S«4 0 0 1±© 
^iffl4 2 0 3 a,!:FPC4 0 0 6±OFPCfflEii 30 
4 3 0 1 t^, iH47^7-4 3 0 0 al:iom 

[0 19 6] ifc, *^JS0i]COfilfi£«. 3d£0ijl~6© 

^-rnonij* t =b s & c pif&T-& 

-5. 

[0 19 7] (0US01J8) *^BJIC*5^T. 

it. &£zfm&iWinmizt£2>. 40 

[0 1 9 8] :^T, HMUafi^fcfflJBU ttgBfgft 
S^*£ft±£tbt$8££7r;-f. (T.Tsutsui, C.Adac 
hi, S.Saito, Photochemical Processes in Organized 
Molecular Systems, ed. K.Honda, (Elsevier Sci.Pub., 

Tokyo, 1991) p. 437.) 

[0199] .kittWiiXiz&iom&ztitzmmftmm 

[0 2 0 0] 

[fci] 

50 
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[0 2 0 1] (M.A.Baldo, D. F. O'Brien, Y.You, A. Shou 
stikov, S.Sibley, M. E. Thompson, S. R. Forrest, Nature 
395 (1998) p. 151.) 

[0 2 0 2] ±83©»XlCJ:D«fc3ftfc*«*#*m 

(pt«#) o^scsKTt^-r. 

[0 2 0 3] 
Ut 2] 



E t 



E t 




E t 



E t 



E t E t 

[0 2 0 4] (M.A.Baldo, S.Lamansky, P. E. Burrrows, 
M.E.Thompson, S.R.Forrest, Appl.Phys.Lett. , 75 (199 
9) p. 4.) (T.Tsutsui, M. -J.Yang, M. Yahiro, K.Nakamu 
ra, T.Watanabe, T. tsuji, Y. Fukuda, T.Wakimoto, S.Ma 
yaguchi, Jpn. Appl. Phys. , 38 (12B) (1999) L1502.) 

[0205] ±B©nxcj:0««snfc«Mrawfc*m 

(I rS§m O^SCSfitTlCwT. 
[0 2 0 6] 
[ft 3] 



I r 




[0 2 0 7] »±©J; -5 iCHS^Se^a* &©«>£*>£ 

[0 2 0 8] ftfe. *^Jfi«3|©«jfigtt. USS^J 1 
#1 7 OHfn©IlS t fc g 4 iCtt-S^fcttT^lfi-r* C 

[0209] (3?ig0ij 9 ) #f*»«Ttt. m9-v^Lrz 
v-7.mf%®mmm'&& o 1 ©isissssr-eyT^-t. 

[0 2 10] 01 4{C*Lfey-Xlt^fflil^lfl|5IK6 0 
lfi. y7H/yX^6 0 2. (A) (6 0 

3) . 77f (B) (6 0 4) . ^0lC^T«t5»CE^ 
StlTl^S. ft*5#2li60tj-m. l®.<D7y?- (A) 

(6 0 3) . 5*;f (B) (6 0 4) *t. 4*©y-X 
<§^*as i + 1~S i +3K*r*fcLT^-5. 3itz*mm 
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[0 2 11] ^D-yizff^CK. CK©ftt*»EKlt 

^O'^i^CKb, x*— hAjuxm-sf s p. igKi^ 

ft« D #*.fl^ S L / R tt-tn-^nHKS b fcE*^ 6 

$ tl-5 fv*? J Mi *t V D b £:E^<=> 5- -7 ? 

(A) (6 0 3) (CA^n-S. 77?I^S_LA 
T. S_L A T©lttA5S£ L tf § S_L A T b tt-f- 10 
tl^nmiZ-mLtzffiUfrZ^y?- (B) (6 0 4) »CA 

[02 12] 77? (A) (6 0 3) CDl^L^^pgl'O 

7 (A) (6 0 3) CD— gP6 0 8 ^^JtCi-pT 
t^TS. 77? (A) (6 0 3) CD-gB6 0 8fS20 
Uy>7 K-f >A*— ^ t 2 OCO'f >A*— ^Sr^T bTt/> 

[0 2 13] (A) (6 0 3) CD— S86 0 8 CD± 

1 5 IC^T. 83 1a, 8 3 1 b IJ^n^tl, 20 
yy^- (A) (6 0 3) CD— 35 6 0 8 a^-rs-f >A*- 
^CD lo£)§5)&T3TFTCDfi&'f£JBT;fc9. 8 3 6 tt-f 
>a-^cd 1 0&MT5TFT©*I©y- higT 
££8 3 2 a. 8 3 2 btttn-ftl. 

(A) (6 0 3) CD— SB6 0 8^-r-5t>o 1 ^>CD-f > 
/N*-^$r^fig-r-5TFT©S1i«Tfe0. 8 3 7 a. 8 
3 7 bttfgttH 8 3 2 a. 8 3 2 b ^Z^ti^nmtt <b 
tlfzti'-bmm-V&Z. U&*f-hm&8 3 7 a. 8 3 

7 b«m^.W(C^$tlT^-5 0 

[0214] 833a. 833b it^tl^tl. 7yf 30 
(A) (6 0 3) CD— g&6 0 8^5^07? K-f > 
/N*-^«l^S:^fi£-r-5.TFTCOffittST-$.-5„ ffitfell 

8 3 3 a±l;(iy-Hg8 3 8 a. 8 3 8 b#tgtt<E> 

8 3 3 b±lC«y- hm«l8 3 8 b. 8 3 9#^tt£n 

[0 2 15] 8 3 4 a. 8 3 4 b tt-ttl-t'tt, 
(A) (6 0 3) CO — 35 6 0 8#tWr-5fc5 lOCD^D 
Vt> K-f >A*-^£Jgfi£-t-5TFTCD?gttJlTi&5. ffi 
tti8 3 4 a±l;liy-htS8 3 9, 8 4 0#i2ttS 40 

8 3 4 b±l;«y-Hl840, 8 4 ia<!2tt<=,nT 

[0216] ft**. *§giS0tjcD#Sj£fci:. Hifi^J i 

M 8 CD^mcOfi?fi£i g * lZ®.fr&t)&T^m-?2> Z. 
[0217] (HJg^J 1 0 ) *nmm-C\t* 6 My h-CD 

i ~t r ecoai^-rsiBfftco^Ttft^-r-s. 

[0218] la i 6 iz^mmo^mmysm^-r^-f s 50 
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y?J-\- h£7nt\ EI 1 6 IC&UT. ^$ft«B#r^^^ 

lt*jo. «sttttas?$nT^s^iy-hm^^coi4 

ES-^UT^^. ®^CD#L^!fgI]!jCDtt#tCO^Tttg| 

HS£^JCO^»j^ffiT«. 1 7 U-AW^^T' 1 
&a%ffira (*Hi£^JTiiT d 1 ) * 1 7 b— AjfflRfjcDS 
^lc|gtt-5o ±lfifilfi£lcJ;oT. M^ffiriTdlt, 
^CD^U-A^CD^CD^^ (*HJS^JTniT r 
4) t<Dm\Z7U- &mfflV>&.Wntf3c>2>J:o\ZAffl(D 

(C. ^0^C>7 1/-A»F B 1|Hl±T'%7fr^«*W^^ 
[0 2 19] ft:fc##|i£0iJT«. 6 tfy hCD^v^Pfl 

[0 2 2 0] ft*5. ^SSS^JCO^figtt. l 

[0 2 2 1] (HigtfiJl 1) friz. JtM&iq^KK'cDK 

I^T. 13 1 7 £ffll^T!fc0J-r&. 

[0 2 2 2] 01 7IC*3V>T. «tt«BSF B ^^LT*5 
D. ^ttl«S«$tlT^«»aiiy-h«^COfi:e^^ 
bT^-5o iii^CD#L.^IBiljcr)tt^lCO^T«*MC0^ 

!l£#Prr*U;£JltACDT-, CCtlitlSTS. 

[0 2 2 3] ^SlSStSJTti. n My h©x v^HB^fc 
Mn2 00^»HTrn. Tr (n+1) ^IStf 
^LTM20CD*^J8F B W^LTm51L&^£ 

[0 2 2 4] L-T. *^F^C0S$$T r 1 : T r 
2 : T r 3 : - : T r (n-1) : (Trn+Tr (n 
+ 1) ) =2" : 2' : 2' : ■■■ : 2'"-" : 2 < '" ,, <h 

■r^. cco^WF^co^*.^fe-&-ri~2°i^iico^^ 

[0 2 2 5] **JS«3JC0ffi®)^ffiT"«. +F B 1PgPI^^ 
-T^xi:^, 1 yU-Amffl<PlZ5£ft-rz>m7r;mfflt5£ft 

Lte^m^mfflttf$:5.\zmm-rzmmtfiii,i£z>. ^ 

T. AFBlC0«^^fc*±TlC^JCi<j^T^fe<»: IT 
fc. AFBlC0«^^7tLT^^^i®^CD*.^aMUT^ 

[ 0 2 2 6 ] fc:fc:*:#yS0lJ-ete. ntf-7 MCOfy^^ 

mn*2-Do>i&7Kmw\\zMfot<i±x^z>tf. ^mm\t 
zwrnrnzm-fc-znts.^. na-y hgo^isfjummz 
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* a n-s mmom^&M t <o n =? > t. tc «t o r -s w 

[0 2 2 7] £.ttmWv hOx^Jl'fl^tCttJfcLfc 

tezitazmmznte^o io 
[0 2 2 8] xmrnmommt. 

[0 2 2 9] (XltM 1 2) *HiS0tJT«. #»IJH©8 

[0 2 3 0] B 1 8 JC**M«l0583tiSB©BiI*0±ffl 

ftB*. HH;H«l/^?&. 018CDA-A' (Cfe 20 
W*WfiBBI*Bll 9 (A) Ic, B-B* IC«tt«WiBB 
£019 (B) IC, C-C IC:fcW-£»r®0£ig 1 9 

(o ic^-r. 

[0231] ?g 1 ©TFT 5 0 1 Unft^HTFT 
I2©TFT5 0 2«p5 1 t^MTFTT'ab 
0. S30TFT551 fipf^^USiT F TTS&5. 

[0 2 3 2] S1OTFT501IJ, 0 3 

<k. {61 ©85»&5 2 0 t. ftl QttS5 0 4, 5 0 5 
t, ^2©*feiBdK5 2 1 i. ^2CD««I5 0 6, 5 0 7 
ifcWLTlAS. tUT. ¥SI*I5 0 3H fg 1 jgfi 30 

©-i**!B**6tt«« 5 o 8 £. sg2«g©-a£@iPF 

SEiI«5 0 9t, ff^MM5 10, 511$ 
[0 2 3 3] il<Dfl5 0 4. 5 0 5i:ftWM 

510. 5 1 1 tit ^n^enm i <nffl&m 520 

£F«5]lC&A,Tm&tjT^-£>. Sfc, S2ffltl5 0 6, 
5 0 7 ^-V^;U^fiK®*i5 10. 5 11 tit. *n 
^-'tlffl 2 ©iffog:]g| 5 2 1 £«llCi*A/T?*fco 
[0 2 3 4] 2 ^O* 1 IflEO-iia^ttttaW 5 0 
8it. — 2ftt7 — X«#*S i IC. fcO-*«SB^5 4 40 

otcg^sn-c^-s. 

[0 2 3 5] ^10fg5 0 4, 5 0 5liSf§iy— hfW 
m&G j ©-g&T& 0 , Sg 2 ©«g 5 0 6. 5 0 7 telg 
1 TJIffii&G d j O— WTT**. 

[0236] i20TFT551IJ, *N£#£I 5 3 0 
t. tgl©*ft»Bl5 2 0 t. flOfg5 3 1t. $82 
4>fttMR5 2 1 <k. S2C1I5 3 2tSWl/Tl^. 

*-lt. *^ag5 3o«. ^zm&<r>-mmm^wm 

®«5 3 3 t. f r*;l^6E®*£5 3 4$WLW4, 
[0 2 3 7] % 1 (Dmms 3 1 tf-V^H&fiE^S 3 50 



4 ttt. ^-tx^-'tim i (otmm 520 *ra»c»E^raift 

oTl»«. i2C9^l5 3 2 t5 : t^M^5 3 4 

tit. -tn-en® 2 oififiuBt 5 2 1 emcRA/rntfe? 

[0 2 3 8] 2OC0^3 jBS©-««^^FM^®^5 3 
3tt, -jmaSHJHSav i IC t>3-#ttE«5 7 0 
IC^atXT^-5. 

[0 2 3 9] f LT. SB 1 comm 531t^2 ©«1I 5 

3 2ilt G8 5 4 0 **l/T«SWl:»«SnTt> 
-5. 

[0 2 4 0] B30TFT 5 0 2 li. #iftl5 6 0 
t. iK5«&i5 2 0t, Il©fg5 6 1i, HI 2 
©*&g:M5 2 1 <*:. S201S5 6 2 t^f LTI/^, 
tlT. MM5 6 0H $ 3 ftftO-WBSPFtttt 
S^5 6 3 i, ft*MSi«5 6 4Stl/T^5. 

[0 2 4 1] ill ©m@5 6 1 t9-**JW»tiMm5 6 

4 tit. tn^nm 1 oimhk 520 &mztk/u-?&is. 

oTViS. ^ 2 Oil 5 6 2 if t ^M^i 5 6 4 

tit. tn^enm 2 (Dtmm 5 2 1 snucRA/rs&o 

[0 2 4 2] 2 0®$3 8&a~*tt$!7tt4MMt5 6 
3tt, — ^«IE^5 9 1 *ratC^LTOL ED©Iti 
S5 8 0IC. t>5 — *«E^5 7 0tC&|gg$ftT^£. 

[0 2 4 3] mi 5 6 1 tt3S2y- hff^C j 

©-g&T-a&D, «2iDfS5 6 2liI2TIffilSCd j 

[0244] 582 IJ. §12 CDT F T 5 5 1 ^^"-5^ 

1 «ff 5 3 l £«««KttttSnfc«*fl!<Dj6 1 EST 
$>D. 5 8 3lii2CTFT5 5 1*ltt5S2fg5 

3 2 tm«wc»ttanfc«*ffl©SB2E«r**. 

lEi5 8 2 tl2EH5 8 3(l ffllclg 1 ©*g»& 5 

2 0 Rtffg 2 <Z>tfeftgt 5 2 1 S^TlftO^oT^ 
S. •tl/T, mMmi&&V i <h. fg 162^5 8 2 tit. 
m 2gE«l5 8 3 <fc|S]ISflCJgfi£$n£Ei&i!5 9 OKS&ttlS 
tlT*3 0. «««fc<«ir?*-5. $glBEi$5 8 2 ,iSg2 
E85 8 3t. ?g 1 ©i&Sfclgl 5 2 0 t. Sg 2 ©*feS|jg| 5 
2 1 4:«»aa0^oTt»-6aS»*». =3>x>"9-5 8 1 IC 

[0245] c©$nc. nicom'&tf&2(DmM<nmcD 
wmm*m*T. &K>*.ztmm*Wf8.Tz>z\ttf-e% 

[0 2 4 6] *HJSMT«. X-fy3 1 >$'j|H t i:UTffl 
^IlfflTFT5 0 1Ryi3OTFT5 0 2IJ. 
tt^nSfl 1 W«glcHfll®J3ElCjaVi-5t©«JI*Wi)OL 

t^«>. as i ©msicggfiittEEicjavi-^comji^Enin 
-r-sctT. ms^ic>©^-&icit^TEg«i©«e)0^ 
$UPx.^ct^T#. ts.$>fr-z>*ymm* , ®iLZ>z.ttf 

[0 2 4 7] X-f y?->ifm?tLTm^Z>TF 
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Tctofc. **fc«8K£irrc:£aiB#s*iasi2©T 

0. BBMtEESfiTSttS *>* 10 

[0 2 4 8] &*J. #Sli£0iJ<Z)?g2 OTFT 5 5 1 ©«fc 
»10«flitSB2 0«ff**««JtC««LfcTF 
Ttt. JtttWWtwi- 6ft*fc». BlblBlK. 
ttKy-Xff**. JSl&c^2 0>y<-hflW*lcaifti 

[0249] &*s. ^nffittowfStt. ^jscsj i -~nm 
mi i<D^-?n<Dmf&t ! b&m\zi&.fr&t>-&TnM-$'z> 20 

[0 2 5 0] itmmi 3) ^?tSS«i5!7t^T"*^ 
[0 2 5 1] 

T. xv^Jl'*^?, d'-i'Mr^X 

>->X5rA. W««£SB (a-*-?** *, t-f-f 

*.fciH»f5£&e (JlrtttfJtCteDVD (digi t a 1 
versatile disc) ^<£>fB&S£#€:?f £ 

e.ti-5. mz. mit>jjfafrz>mm&&z>m£; 

£> ; f|#:0ij£0 2 OtC^f. 
[0 2 5 2] El 2 0 (A) ttELSSgiTSD, M# 40 
2 0 0 1. 2 0 0 2. 2 0 0 3. X fcf— * 

-SB 2 0 0 4. ey*A*SSHf 2 0 0 5^£#fr. #38 
9J©f8ft£Stt^8B2 0 0 3(:ffiWut*<-pt5, 

[0 2 5 3] 02 0 (B) liTv^Mf;^^7T* 
0. ##2 1 0 1 , «^3B2 1 0 2. §®SB2 1 0 3. 50 
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®ft*—2 104. n«*tt#- h 2 1 0 5. ^+ y $r 
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